PLANT PHYSIOLOGY resulted in increased indole disappearance. The omission of pyridoxal phosphate also markedly reduced the extent of indole disappearance.
\Villstatter and Bolton (9) were the first to identify the pigments from petals of Tulipa gesneriana. They found that the scarlet-red color of some varieties was due to a mixture of cyanidin diglucoside (cyanin) and carotenoids. Robinson and Robinson (6) (6) .
The purpose of the present investigation was to isolate and identify by chromatographic and spectrophotometric methods the anthocyanins from the petals of the tulip varieties Smiling Queen and Pride of Haarlem. These varieties were chosen because a preliminary examination had indicated that they contain several pigments.
METHODS AND MATERIALS SMIILING QUEEN: Petals were dried at 500 C in a forced-draft oven and then ground in a Wiley mill to pass a 20-mesh screen. The ground tissue was extracted in cold methanol containing 1 % hydrochloric acid by blending for 5 minutes. The extract was filtered and the anthocyanins were precipitated with neutral lead acetate. The supernatant was discarded, and the lead salt was washed with distilled water and then air-dried at room temperature. The anthocyanins were recovered from the lead salt by blending with methanol containing 2 % hydrochloric acid for 5 minutes. The lead chloride precipitate was removed by filtration. Excess lead in the methanolic anthocyanin extract was precipitated by passing hydrogen sulfide through the solution and it was removed by centrifugation. The methanolic anthocyanins solution was then concentrated under reduced pressure at 40' C, and the anthocyanins were precipitated with ether. The A 1 ml portion of the purified, concentrated anthocyanin was hydrolyzed with 1 ml of 2 N hydrochloric acid by heating at 100°C under reflux for 45 minutes. The anthocyanidin fraction was extracted with a minimum volume of iso-amyl alcohol and the aqueous phase was examined for sugars as described by Asen et al (1) .
Rf values for the anthocyanins and anthocyanidins were determined by ascending chromatography. A suitable portion of each extract was applied at 1 inch intervals along the starting line on 15 X 16 inch sheets of Whatman no. 1 filter paper rolled into cylinders as described by Irreverre and Martin (5) The anthocyanin was dissolved in a minimum volume of 1-butanol: acetic acid: water (6: 1: 2 v/v), placed on the top of the cellulose powder column and developed with the same solvent. The anthocyanin resolved into 3 bands, which were collected automatically in 5 ml fractions. The resolved bands were contaminated with yellow pigments and compounds which fluoresced in ultra-violet light. The 1st and 2nd band resolved by 1-butanol : acetic acid : water (6: 1 : 2 v/v) were further purified by re-chromatographing with 15 % acetic acid. In this solvent the 2nd band separated into 2 components. The 3rd band resolved by 1-butanol: acetic acid: water (6: 1: 2 v/v) was further purified by developing with 2 N hydrochloric acid : 1-butanol (1 : 1 v/v) followed by 15 % acetic acid. In the 15 % acetic acid solvent, the 3rd band separated into 2 components. The resolved 5 pigments were identified by methods previously described. 3 .56 .73
RESULTS
.70 544 Band no. 4 . 
SUMMARY
The anthocyanins in petals of the tulip varieties Smiling Queen and Pride of Haarlem were isolated and identified by chromatographic and spectrophotometric methods. The petal tissue of the variety Smiling Queen contained cyanidin-3-glucoside (chrysanthemin), cyanidin-3-rhamnoglucoside (antirrhinin), pelargonidin-3-glucoside (callistephin) and pelargonidin-3-rhamnoglucoside. The petals of the variety Pride of Haarlem contained the 4 anthocyanins found in the petals of the variety Smiling Queen and clelphinidin-3-rhamnoglucoside.
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